We present the spatially resolved observations of IRAS sources from the Japanese 1 infrared astronomy satellite AKARI All-Sky Survey during the performance verification (PV) phase of the mission. We extracted reliable point sources matched with IRAS point source catalogue. By comparing IRAS and AKARI fluxes, we found that the flux measurements of some IRAS sources could have been over or underestimated and affected by the local background rather than the global background. We also found possible candidates for new AKARI sources and confirmed that AKARI observations resolved IRAS sources into multiple sources. All-Sky Survey observations are expected to verify the accuracies of IRAS flux measurements and to find new extragalactic point sources.
Introduction
The Infrared Astronomy Satellite mission (IRAS) (Soifer, Houck & Neugebauer 1987) successfully performed the first all-sky survey at infrared wavelengths, providing many fruitful results. After this pioneering mission over two decades ago, the AKARI satellite (previously known as ASTRO-F) (Murakami 1998; Nakagawa 2001; Shibai 2004; Pearson et al. 2004; Murakami et al. 2007 ) is performing the next generation all-sky survey primarily with the FIS (Far-Infrared Surveyor) focal plane instrument in 4 far-IR bands (50-200 µm range) to improved spatial resolutions and wider wavelength coverage than the its predecessor IRAS [see Kawada et al. (2007) for detailed specifications and hardware performance of the FIS instrument].
Although the telescope apertures of IRAS (60 cm) and AKARI (68.5 cm) are similar, the effective beam size of the AKARI mission (0.5 ′ − 0.9 ′ ) is much smaller than that of IRAS (2 ′ − 5 ′ ) because the sizes of the detector pixels in IRAS were much larger than the size of the diffracted beam of the telescope. Due to this relatively large beam size, the astronomical observations made in the far-IR bands of the IRAS mission were presumed to have been affected by the fluctuation noise arising from both background structures and many overlapping extragalactic point sources below the resolution of the beam. As the resolution of the telescope/instrument beam increases, the measurements of point source fluxes are less prone to the fluctuation noises. Thus, fluctuation noise needs to be more carefully treated for accurate extraction of sources and flux measurements [see Jeong et al. (2005 Jeong et al. ( , 2006 for realistic estimations of these noises for the AKARI mission]. From observations of sources for those with IRAS fluxes made during the Performance Verification (PV) phase of the AKARI, we investigate how the resolved background near a point source can affect the measurement of fluxes by comparing the measured fluxes. This paper is organized as follows. In Section 2, we describe the data and the data reduction. We present the comparison of our results between IRAS flux and AKARI flux in Section 3. The probable detections of new AKARI sources are explained in Section 4. We summarize our results in Section 5.
AKARI All-Sky Observation and Data Reduction
The data used in this work are from AKARI All-Sky Survey observations performed during the two week-long PV phase from April 24th 2006 to May 7th 2006. The observations cover a range in Galactic latitude between -50
• to 50
• as shown in figure 1. For the data processing, we have used the latest pipeline developed for the All-Sky Survey (Kawamura et al. 2003) . The source extraction was performed only for the AKARI WIDE-S band (90µm) with the dedicated software for the AKARI survey. On the purpose of calibrating the absolute flux, the observations of asteroids, stars and galaxies with a wide range of fluxes were used, and the uncertainty of flux calibration is expected to be less than 20% for WIDE-S band (Kawada et al. 2007) . In order to avoid false detections, we removed any detections near the South Atlantic Anomaly (SAA) region, reset or calibration sequences and the edge of a detector array. Among the extracted sources, we have selected reliable sources with the following criteria to eliminate false detections: (1) signal to noise ratio (S/N) greater than 15, (2) detected in all rows of the detector array, e.g., 3 rows of detector pixels for the WIDE-S band, and (3) confirmed in at least two more orbit (∼ 100 min. per 1 orbit for AKARI) (4) the Galactic plane region is excluded as it is observed in a special detector readout mode that needs separate processing [for the sampling mode of AKARI observation, see Kawada et al. (2007) for detailed information]. After selecting reliable sources, we attempted to match them with IRAS sources within a positional error circle of 100
′′ . The total number of sources in our final selected sample is 150. We showed the positional difference between AKARI and IRAS sources with a good flux quality in Figure 2 . Most of positions for IRAS sources are well consistent with those estimated in AKARI within a resolution range (30 ′′ ). The current position information is determined based on the sensors of the onboard attitude and orbit control system (AOCS), reprocessed on the ground. The major source of uncertainty is the alignment between the AOCS sensors and the telescope, and its time variation. In the future, position information will be improved with the pointing reconstruction processing using the data from the focal-plane instruments. The accuracy of the detected source position will be as good as a few arcsec, which enable us to carry out more detailed analysis of the 'IRAS' positions. Figure 3 shows the distribution of these sources in ecliptic coordinates.
A Comparative Study of AKARI and IRAS Fluxes
The reliably detected sources are used to compare the IRAS and AKARI fluxes.
Flux Comparison
The effective wavelength of the AKARI WIDE-S band is 90µm while IRAS has 60µm and 100µm bands in the far-IR region. In order to make a consistent comparison between the AKARI and IRAS fluxes, we computed the IRAS flux at 90µm by fitting the 60 and 100 µm data to a black-body curve. Since the flux densities of IRAS point sources listed in the catalogue are non-color corrected ones, we attempted an iterative fitting method which performs successively fitting and color corrections. We also applied the color correction to the AKARI flux densities. Figure 4 shows the comparison between the AKARI and IRAS fluxes of our detected sources at 90µm. We also plot the error bars for the IRAS and AKARI fluxes. Note that a flux error for an AKARI flux was obtained from the standard deviation of the extracted fluxes for orbitconfirmed detections while the flux error for the IRAS sources with a bad flux quality was not listed in IRAS point source catalogue. The straight line shows the perfect correlation between these two fluxes. The size of the circle is proportional to the estimated signal-to-noise ratio. This figure shows that the data lies below the envelope of F AKARI ≈ F IRAS . This means that the AKARI fluxes are in general similar to or smaller than the IRAS fluxes. Such a trend is more clearly shown in figure 5 which displays the flux ratio of IRAS to AKARI detections. We checked the quality of the IRAS flux, by examining the quality flag for the deviating sources. Most of those sources indeed have a moderate or a bad flux quality and are often located near the Galactic plane or strong star formation regions (e.g., Large Magellanic Cloud). Thus, due to a strong background, the flux of IRAS sources with moderate or bad flux quality flags may not have been accurately estimated. We also found that the flux is over or underestimated even for IRAS sources with a high flux quality. The scattering trend in flux ratio shows a triangular shape (peaking at 80 Jy) in the upper panel of figure 5 and a right triangular shape in the lower panel of figure 5 , respectively. The sensitivity of AKARI in the low flux range is better than that of IRAS, which explains that the scatter in the lower panel of figure 5 is larger for low fluxes than for high fluxes. 
Effect of the Background on the Flux Estimation
The background fluctuations from the surface brightness of extended structure, can easily be mistaken for genuine point sources. Since our detections are for bright sources, the contribution of the fluctuation noise will be primarily from sky confusion (rather than point sources). Some authors have estimated the sky confusion from background fluctuations for the AKARI mission based upon IRAS and ISO data (Jeong et al. 2005; Kiss, Klaas & Lemke 2005) . In order to check any dependency of the flux uncertainty on the background level, we plot flux ratios as a function of the background emission in figure 6. We assume that the fluctuations from the background are mainly from cirrus emission. The fluctuations from the zodiacal light is expected to be small at the resolution of the IRAS mission. For the estimation of the cirrus emission in the AKARI band, we used the all-sky 100 µm dust map generated from the IRAS and COBE data by Schlegel, Finkbeiner, and Davis (1998) and the dust model by Finkbeiner et al. (1999) . As shown in the upper panel of figure 6 , the scatter increases around the 20 MJy/sr level, with an underlying monotonic increase from 20 to 200 MJy/sr. Owing to its higher resolution, AKARI can resolve the background more effectively. Since the estimated background for IRAS depends on the relatively larger spatial structure of the background compared to the diffracted beam size [the source extraction for IRAS used an annulus of radius 5 ′ −7 ′ in measuring the background (Wheelock et al. 1994) ], it could not be measured properly on a intensively fluctuating background. Therefore, this trend shows that the local background at least below 5 ′ near a source, rather than the global background, is an important factor in the flux estimation. Note that previous estimations of sky confusion (Jeong et al. 2005; Kiss, Klaas & Lemke 2005) suggested that the fluctuation noise is strongly dependent on the background level with the assumption that the spatial power spectrum from fluctuations of the dust emission has a simple power-law with the power index of ∼-3 (Gautier et al. 1992 ). In addition, we have also made a simple estimation of the contamination of the flux by summing the background flux over a detector pixel. We plot the case for a 10 Jy IRAS source contaminated by a 10 percent background (see the dotted line in figure 6 ). We found that the flux measurements for some IRAS sources might be contaminated by the background. If we plot AKARI sources matched with IRAS sources with only high flux quality flags (see the lower panel of figure 6 ), the scatter is reduced, however, visible scatter still remains and slightly increases as the cirrus background becomes larger. Thus, IRAS flux measurements may have errors even for correctly measured IRAS sources with a high flux quality. For a more systematic study to confirm this result, we need to use samples from a wider survey area.
New AKARI Sources
In this work, we have used only sources matched with IRAS point source catalogue. However, we also detected new sources from the AKARI All-Sky Survey which are not present in the IRAS catalogue. There are many possible candidates for these new AKARI sources. First, one IRAS source may have been resolved into two sources (see one example shown in figure 7) . Second, some sources may be resolved from the background. Third, the source may be a Solar System object, e.g., asteroid. Fourth, some detections may be false due to the detector characteristics. On the other hand, there may be false detections from IRAS. Thus, we expect that the AKARI All-Sky Survey can find new extragalactic point sources as well as faint galactic point sources.
Summary
By using the AKARI All-Sky Survey data taken during the PV phase, we tried to extract reliably detected sources and compared their fluxes with associations in the IRAS point source catalogue. The positions of IRAS sources are mostly well consistent with those estimated from AKARI. We found that the original flux measurements of some IRAS sources appear to have been overestimated or underestimated. We also confirmed that most of the IRAS sources with a moderate or a bad quality flux flag in the IRAS catalogue were quite overestimated. To investigate any possible contamination of the IRAS source flux from the background in the estimation of the flux, we checked the background level on each detection of the IRAS sources. The difference in the flux between the IRAS and AKARI associations (2005) which included well-calibrated point sources and corrected diffuse emission calibration. Since AKARI image is not calibrated yet, we did not show contour levels. The flux for IRAS source listed in the catalogue is 61.67 (60µm) and 251.8 Jy (100µm), and the flux quality was measured to be bad (60µm) and moderate (100µm). Owing to the higher resolution of AKARI, this IRAS source is detected as two sources in AKARI observation. In addition, we found that the flux estimated from IRAS is also overestimated in this detection by a factor of ∼5. The plus symbols mean the positions of two detected sources.
was not found to be strongly dependent on the background level. However, it is suggested that the flux measurement may have been affected by the local background rather than the global background. Note that AKARI can resolve the background and source more effectively than IRAS due to the higher resolution of the AKARI observations. In addition, we found that in some cases, the flux measurements even for correctly measured (high flux quality) IRAS sources may include errors of up to ∼5, even though we consider the uncertainty of flux calibration. However, due to various detector characteristics, there may be false detections as well as detections with inaccurately estimated flux though we have removed false detections and selected reliable detections as described in Section 2. The AKARI All-Sky Survey is expected both to verify the IRAS sources and find new extragalactic or galactic point sources. The preliminary catalogue for reliably detected point sources will be released in a forthcoming paper.
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